APPENDIX B: DETAILED REVERSE ENGINEERING COST ESTIMATES AND
EQUIPMENT DATA

The following tables present the detailed cost estimates from the reverse engineering analysis
for each product class aggregated by efficiency level. Values in Bold typeface have been substituted
from other product classes in accordance with the rules presented in Section 4.2.7. VValues in normal
typeface result directly from the reverse engineering methodology detailed in Appendix C.

The charts and graphs following the tables provide information on the distribution of the
design options included in the reverse engineering samples at each efficiency level. It is important
to keep in mind that the reverse engineering sample represents only a small portion of product
currently on the market. Since manufacturers identified the samples as being the closest available
representation of their baseline product under new efficiency levels, they do not necessarily represent
the most prevalent equipment sold and used today. Furthermore, products under new standards
would likely evolve to be more uniform in design than those illustrated.
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Table B.1

Split Air Conditioners (cased coil) - 3 Ton

Efficiency Standard (SEER) 10 11 12 13 14
Relative Cost 1.00 1.12 1.27 1.44 1.60 |
Coil Materials $ 36181 % 39201 % 5931 | $ 6963 $ 94.85
Coil Labor $ 4151 $ 4201 % 476 |$ 4921 % 5.40
Electrical Materials $ 28441 $ 31.79]% 3199]% 3522|$ 3517
Electrical Labor $ 1.05] $ 1211 % 107|$ 1071 9% 1.07
.~ [Miscellaneous Materials | $ 4531 $ 449 $ 5661 % 598]% 6.30
5 [Miscellaneous Labor $ 164]% 164]% 1.73]$ 176]$ 1.78
o |Fan Materials $ 3.26] $ 3.76] $ 4471% 5111 % 4.86
% Fan Labor $ 0251 % 0251 $ 025|% 0251 % 0.25
g Cabinet Materials $ 1354 % 1337]% 1883]% 2055| % 21.88
Cabinet Labor $ 2241 $ 223] $ 245]19% 2511 9% 2.55
Plumbing Materials $ 1130 $ 1161]$ 11.32]% 1355|$ 14.46
Plumbing Labor $ 359] $ 3.99] $ 3721% 399] % 4.21
Compressor Materials $ 12221 | $ 151.77| $ 152.87 ) $167.25] $ 167.78
Compressor Labor $ 065] $ 0.65] $ 065]% 065] % 0.65
Coil Materials $ 24611% 3028]% 3032|% 41251 % 47.37
Coil Labor $ 1981 $ 2181 $ 2221$ 258 $ 2.79
Electrical Materials $ - $ - $ - $ - $ -
Electrical Labor $ - $ - $ - $ - $ -
‘€ |Miscellaneous Materials | $ 6.43] $ 6.80] $ 866]% 11551 $ 14.13
= [Miscellaneous Labor $ 1511 % 1521 % 1521% 1531 $ 1.56
8 [Fan Materials $ - $ - $ - $ - $ -
2 [Fan Labor $ - $ - $ - $ - $ -
Cabinet Materials $ 1483]1% 1545]1% 1592|$ 1798 $ 21.65
Cabinet Labor $ 1351 $ 1391 % 1371% 1281 $ 1.36
Plumbing Materials $ 9221 % 7651 % 1091]|$%$ 1203] $ 16.36
Plumbing Labor $ 635]|% 645]% 662]3$ 662]$ 6.84|
Refrigerant Matl $ 4181 $ 4701 $ 560]%$ 6.11]1 9% 8.08
Refrigerant Labor $ 0.36] $ 036] $ 036]% 036] % 0.36
Indirect Labor $ 1089 % 1124]%$ 11.38]% 1166 $ 12.07
Indirect Material $ 6.85] $ 6.92] $ 6.95]% 6951 9% 7.01
E Equipment Depreciation | $ 4591 $ 4781 $ 599]% 659] % 7.47
O |Building Depreciation $ 750] $ 7581 % 11.70|$ 1359| $ 15.47
Maintenance $ 281] $ 290] $ 307]1% 3201 $ 3.41
Utilities $ 261]| % 267] % 382|% 4361 % 4.95
Taxes $ 3311 $ 3711 $ 421|$ 4761 % 5.29
Insurance $ 2941 $ 330] $ 3741% 4231 % 4.70
Freight-Out $ 22031 % 22261 9% 3433| % 3989 $ 4541
Total $ 36736 $ 41229 $ 467.77| $52896 ]| $ 587.52 |
Direct Material $ 27871 $ 32086 $ 355.86 $406.21 $ 452.90
Direct Labor (incl. benefits) $ 2512 $ 2606 $ 2672 $ 2752 $ 28.83
Overhead (incl. benefits) $ 4149 $ 4310 $ 5086 $ 5534 $ 60.37
Full Cost (no freight-out) $ 34533 $ 390.03 $ 43344 $489.08 $ 542.10
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Table B.2

|Sp|it Air Conditioners (fancoil) - 3 Ton

Efficiency Standard (SEER) 10 11 12 13 14 15
Relative Cost 1.00 1.16 1.25 1.42 1.82 1.99
Cost Component Original | Original | Original | Original Original Original |
Coil Materials $ 36.18]$ 3920 $ 59.31| % 69.63]% 9485] $ 88.64
Coil Labor $ 4151$% 420]% 476|% 492]% 5401 $ 5.34
Electrical Materials $ 2844]1% 31791 3% 3199|$ 3522]% 35.17 | $ 70.90
Electrical Labor $ 105|$ 121|$ 107]$ 1.07]1% 107]1$ 1.48
.~ [Miscellaneous Materials | $ 453]$ 4.49]$ 566]% 598]% 6.30] $ 6.46
"DE Miscellaneous Labor $ 164|$ 164|$ 173]% 176]1% 1.781$ 1.79
o |Fan Materials $ 326 $ 376]3% 447]|9% 511]% 486 $ 5.16
% Fan Labor $ 025]% 025]% 025]% 025]% 0251 % 0.25
g Cabinet Materials $ 1354]|$ 1337]$ 1883 $ 2055]% 21.88 | $ 2147
Cabinet Labor $ 2241$ 223]$% 245]9% 251]1% 2551 % 249
Plumbing Materials $ 11.30]%$ 1161]$ 1132 $ 1355]% 1446 | $ 18.79
Plumbing Labor $ 359]% 399]1% 372]1% 3991% 4211$ 4.96
Compressor Materials $ 12221 ]| $151.77 ] $152.87 ]| $167.25]|$ 167.78 ] $221.33
Compressor Labor $ 065]% 065]3% 065]% 065]% 065]$ 0.65
Coil Materials $ 2461]9% 302813 3032|% 41.25]% 47371 $ 32.90
Coil Labor $ 1981 $ 218]$ 22213% 258]% 2791 % 2.25
Electrical Materials $ 52.73] % 53.07]% 53.07]$% 53.07]% 176.91] $169.03
Electrical Labor $ 183|$ 183|$% 183]% 183]% 252]1$ 252
‘S [Miscellaneous Materials | $ 1467] $ 26.20] $ 26.20] $ 29.83]$ 31.93] $ 31.30
= [Miscellaneous Labor $ 1511%$ 152]$ 152]1%$ 153]% 1561% 1.97
_§ Fan Materials $ 5.13]$ 513]$% 513|$ 517]$% 5311 $ 5.15
£ |Fan Labor $ 067]% 061]3% 061]9% 073]% 077]1$%$ 0.74
Cabinet Materials $ 1483]|$ 15451 % 15921 $ 17981 % 21.65]| $ 27.84
Cabinet Labor $ 135]$ 139]|$% 137]$ 1.28]% 1361 $ 2.05
Plumbing Materials $ 922]% 765]% 1091])1$ 12.03]% 16.36 | $ 14.31
Plumbing Labor $ 6.35]$ 645]3% 662]|% 6.62]% 6.84]$ 6.62
Refrigerant Matl $ 418]$ 470]%$ 560]% 6.11]% 8.08]% 8.40
Refrigerant Labor $ 036]$ 036]% 036]% 036]% 0.36]$ 0.36
Indirect Labor $ 1282]|$ 12741 $ 1274 $ 1285]%$ 15.63| $ 15.67
Indirect Material $ 11.03]$ 11281 $ 1128 $ 1052]%$ 11.60| $ 11.37
E Equipment Depreciation | $ 459]$ 478]$% 599|$% 659]% 7471 $ 8.48
O |Building Depreciation $ 750]$% 758]% 11.70]$ 1359]% 15471 $ 19.70
Maintenance $ 281]% 290]% 307]% 320]1% 341]1% 3.28
Utilities $ 261]1$ 267]% 382|9% 436]% 4951$% 6.09
Taxes $ 3311$ 371]% 421]|$ 476]% 529] % 8.03
Insurance $ 294]1% 330]% 374]1% 4.23]% 4701 $ 7.14
Freight-Out $ 2901]9% 43383 4521|3% 6391]% 62.31| $ 57.81
Total $ 449.05] $519.31 | $562.53 | $636.83 | $  815.86 | $892.71 |
Direct Material $ 34481 $398.47 $431.61 $482.74 $ 65292 $ 721.66
Direct Labor (incl. benefits) $ 2762 $ 2850 $ 2916 $ 30.08 $ 3211 $ 3347
Overhead (incl. benefits) $ 4761 $ 4896 $ 5655 $ 60.10 $ 68.52 $ 79.77
Full Cost (no freight-out) $ 420.04 $47594 $517.32 $57292 $ 753.56 $ 834.90
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Table B.3

Split Heat Pumps - 3 Ton

Efficiency Standard (SEER) 10 11 12 13 14 15
Relative Cost 1.00 1.05 1.13 1.30 1.79 1.94
Cost Component Original | Original | Original | Original | Original | Original |
Coil Materials $36.18 $39.20 $59.31 $69.63 $94.85 $88.64
Coil Labor $4.15 $4.20 $4.76 $4.92 $5.40 $5.34
Electrical Materials $80.26 $80.26 $80.01] $102.25] $154.59] $199.70
Electrical Labor $4.19 $4.19 $4.20 $4.34 $4.90 $5.53
. |Miscellaneous Materials $4.53 $4.49 $5.66 $5.98 $6.30 $6.46
"DE Miscellaneous Labor $1.64 $1.64 $1.73 $1.76 $1.78 $1.79
o |Fan Materials $3.26 $3.76 $4.47 $5.11 $4.86 $5.16
'-% Fan Labor $0.25 $0.25 $0.25 $0.25 $0.25 $0.25
g Cabinet Materials $13.54 $13.37 $18.83 $20.55 $21.88 $21.47
Cabinet Labor $2.24 $2.23 $2.45 $2.51 $2.55 $2.49
Plumbing Materials $33.34 $33.34 $37.75 $38.14 $28.44 $27.75
Plumbing Labor $10.69 $10.69 $11.16 $11.26 $12.71 $15.78
Compressor Materials $124.23] $153.23] $153.23] $169.20] $225.00] $279.07
Compressor Labor $0.65 $0.65 $0.65 $0.65 $0.65 $0.65
Coil Materials $24.61 $30.28 $30.32 $41.25 $47.37 $32.90
Coil Labor $1.98 $2.18 $2.22 $2.58 $2.79 $2.25
Electrical Materials $52.73 $53.07 $53.07 $53.07] $176.91] $169.03
Electrical Labor $1.83 $1.83 $1.83 $1.83 $2.52 $2.52
‘S |Miscellaneous Materials $14.67 $26.20 $26.20 $29.83 $31.93 $31.30
2 Miscellaneous Labor $1.51 $1.52 $1.52 $1.53 $1.56 $1.97
_§ Fan Materials $5.13 $5.13 $5.13 $5.17 $5.31 $5.15
£ |Fan Labor $0.67 $0.61 $0.61 $0.73 $0.77 $0.74
Cabinet Materials $14.83 $15.45 $15.92 $17.98 $21.65 $27.84
Cabinet Labor $1.35 $1.39 $1.37 $1.28 $1.36 $2.05
Plumbing Materials $9.22 $7.65 $10.91 $12.03 $16.36 $14.31
Plumbing Labor $6.35 $6.45 $6.62 $6.62 $6.84 $6.62|
Refrigerant Mat! $5.75 $5.88 $6.01 $8.55 $11.86 $12.78
Refrigerant Labor $0.42 $0.36 $0.36 $0.36 $0.36 $0.36
Indirect Labor $20.67 $12.74 $12.74 $12.85 $15.63 $15.67
Indirect Material $11.76 $11.28 $11.28 $10.52 $11.60 $11.37
g Equipment Depreciation $8.60 $4.78 $5.99 $6.59 $7.47 $8.48
O |Building Depreciation $14.63 $7.58 $11.70 $13.59 $15.47 $19.70
Maintenance $11.42 $2.90 $3.07 $3.20 $3.41 $3.28
Utilities $5.06 $2.67 $3.82 $4.36 $4.95 $6.09
Taxes $5.60 $3.71 $4.21 $4.76 $5.29 $8.03
Insurance $4.97 $3.30 $3.74 $4.23 $4.70 $7.14
Freight-Out $29.01 $43.38 $45.21 $63.91 $62.31 $57.81
Total $571.92] $601.84] $648.33] $743.36] $1,022.57 $1,107.46|
Direct Material $422.27 $471.32 $506.83 $578.74 $847.31 $921.55
Direct Labor (incl. benefits) $37.92 $38.18 $39.73 $40.62 $44.44 $48.34
Overhead (incl. benefits) $82.71 $48.96 $56.55 $60.10 $68.52 $79.77
Full Cost (no freight-out) $542.91 $558.46 $603.11 $679.45  $960.27 $1,049.65

B-4



Table B.4

Packaged Air Conditioners - 3 Ton

Efficiency Standard (SEER) 10 11 12 13 14 15 |
Relative Cost 1.00 1.09 1.16 1.43 1.74 1.87

Cost Component Original | Original | Original | Original | Original | Original |

Coil Materials $36.18 $39.20 $59.31 $69.63 $94.85 $88.64

Coil Labor $4.15 $4.20 $4.76 $4.92 $5.40 $5.34

Electrical Materials $28.44 $31.79 $31.99 $35.22 $35.17 $70.90

Electrical Labor $1.05 $1.21 $1.07 $1.07 $1.07 $1.48

. |Miscellaneous Materials $4.53 $4.49 $5.66 $5.98 $6.30 $6.46

"DE Miscellaneous Labor $1.64 $1.64 $1.73 $1.76 $1.78 $1.79

o |Fan Materials $3.26 $3.76 $4.47 $5.11 $4.86 $5.16

% Fan Labor $0.25 $0.25 $0.25 $0.25 $0.25 $0.25

g Cabinet Materials $52.90 $52.90 $56.41 $79.03 $79.03 $79.03

Cabinet Labor $12.53 $12.53 $13.05 $16.55 $16.55 $16.55

Plumbing Materials $11.30 $11.61 $11.32 $13.55 $14.46 $18.79

Plumbing Labor $3.59 $3.99 $3.72 $3.99 $4.21 $4.96

Compressor Materials $122.21] $151.77] $152.87] $167.25] $167.78] $221.33

Compressor Labor $0.65 $0.65 $0.65 $0.65 $0.65 $0.65

Coil Materials $24.61 $30.28 $30.32 $41.25 $47.37 $32.90

Coil Labor $1.98 $2.18 $2.22 $2.58 $2.79 $2.25

Electrical Materials $52.73 $53.07 $53.07 $53.07] $176.91] $169.03

Electrical Labor $1.83 $1.83 $1.83 $1.83 $2.52 $2.52

‘S |Miscellaneous Materials $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

- [Miscellaneous Labor $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

_§ Fan Materials $5.13 $5.13 $5.13 $5.17 $5.31 $5.15

£ |Fan Labor $0.67 $0.61 $0.61 $0.73 $0.77 $0.74

Cabinet Materials $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Cabinet Labor $0.00 $0.00 $0.00 $0.00 $0.00 $0.00

Plumbing Materials $6.68 $6.68 $8.38 $10.37 $10.37 $10.37

Plumbing Labor $1.53 $1.53 $1.53 $1.53 $1.53 $1.53

Refrigerant Matl $3.42 $3.42 $5.10 $4.38 $4.38 $4.38

Refrigerant Labor $0.36 $0.36 $0.36 $0.36 $0.36 $0.36

Indirect Labor $18.01 $18.01 $18.32 $19.82 $19.82 $19.82

Indirect Material $19.42 $19.42 $19.75 $19.52 $19.52 $19.52

E Equipment Depreciation $9.70 $9.70 $9.70 $11.84 $11.84 $11.84

O |Building Depreciation $6.13 $6.13 $7.02 $13.33 $13.33 $13.33

Maintenance $14.80 $14.80 $14.76 $14.66 $14.66 $14.66

Utilities $3.39 $3.39 $3.58 $5.39 $5.39 $5.39

Taxes $4.96 $4.96 $5.64 $7.28 $7.28 $7.28

Insurance $4.41 $4.41 $5.01 $6.47 $6.47 $6.47

Freight-Out $48.71] $48.71| $55.83| $105.96] $105.96] $105.96]

Total $511.12] $554.59] $595.42] $730.49] $888.93] $954.80

Direct Material $351.37 $424.04 $490.01 $646.79 $712.13

Direct Labor (incl. benefits) $30.22 $31.77 $36.21 $37.87 $38.41

Overhead (incl. benefits) $80.82 $83.78 $98.31 $98.31 $98.31

Full Cost (no freight-out) $462.41 $539.60 $624.53 $782.97 $848.85
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Table B.5

Packaged Heat Pumps - 3 Ton

Efficiency Standard (SEER) 10 11 12 13 14 15
Relative Cost 1.00 1.07 1.13 1.38 1.74 1.85
Cost Component Original | Original | Original
Coil Materials $ 36.18] % 39201 $ 5931 $ 69.63 $ 94.85 $ 88.64
Coil Labor $ 4151% 4201$ 476 $ 492 $ 540 $ 5.34
Electrical Materials $ 80.26]% 80.26]% 80.01 $10225 $ 15459 $ 199.70
Electrical Labor $ 4191$ 419]% 420 $ 434 % 490 $ 5.53
. |Miscellaneous Materiald $ 17.28] $ 17.28] $ 16.85| $ 16.85] $ 16.85] $ 16.85
"DE Miscellaneous Labor $ 287]% 287|% 287]% 287]|% 2871|9% 2.87
o |Fan Materials $ 326|$ 3.76|%$ 447 $ 511 $ 486 $ 5.16
'-% Fan Labor $ 025]% 025]% 025 $ 025 % 025 % 0.25
g Cabinet Materials $ 5290] % 52901 $ 5641 $ 79.03 $ 79.03 $ 79.03
Cabinet Labor $ 1253]1% 1253 9% 1305 $ 1655 $ 1655 $ 16.55
Plumbing Materials $ 2223|% 2223]% 18741 $ 1874] $ 18.741 % 18.74
Plumbing Labor $ 546]9%$ 546|% 559]1% 559]|% 5591]% 5.59
Compressor Materials $ 12221 $151.77] $152.87 $167.25 $ 167.78 $  221.33
Compressor Labor $ 065]% 065]% 065 $ 065 $ 065 $ 0.65
Coil Materials $ 2461]% 3028]% 3032 $ 4125 $ 47.37 $ 32.90
Coil Labor $ 198]$ 218]% 222 $ 258 % 279 $ 2.25
Electrical Materials $ 5273]% 53.07]% 53.07 $ 53.07 $ 17691 $ 169.03
Electrical Labor $ 183]$% 183]% 183 $ 183 $ 252 % 2.52
‘€ |Miscellaneous Materials | $ - Is - J]s - s - 3 - $ -
- [Miscellaneous Labor $ - $ - $ - $ - $ - $ -
_§ Fan Materials $ 513]$ 513]$ 513 $ 517 $ 531 % 5.15
£ |Fan Labor $ 067]% 061]%$ 061 $ 073 $ 077 $ 0.74
Cabinet Materials $ - $ - $ - $ - $ - $ -
Cabinet Labor $ - $ - $ - $ - $ - $ -
Plumbing Materials $ 6.68]$ 668]% 838 $ 1037 $ 1037 $ 10.37
Plumbing Labor $ 153]$ 153]$ 153 $ 153 $ 153 $ 1.53
Refrigerant Matl $ 3421$ 342]% 510 $ 438 $ 438 $ 4.38
Refrigerant Labor $ 036]% 036]% 036 $ 036 $ 036 $ 0.36
Indirect Labor $ 18.01]1% 1801]$ 1832 $ 1982 $ 1982 $ 19.82
Indirect Material $ 1942|$ 1942 $ 19.75 $ 1952 $ 1952 $ 19.52
g Equipment Depreciation | $ 9.70]$ 9.70]$ 970 $ 1184 $ 11.84 $ 11.84
O |Building Depreciation $ 6.13]$ 6.13]$ 702 $ 1333 $ 1333 $ 13.33
Maintenance $ 1480]$ 14801 $ 1476 $ 1466 $ 1466 $ 14.66
Utilities $ 339]$ 339|]% 358 $ 539 % 539 $ 5.39
Taxes $ 496]1$ 49]3$ 564 $ 728 $ 728 $ 7.28
Insurance $ 4411$ 441|% 501 $ 647 $ 6.47 $ 6.47
Freight-Out $ 4871]% 48711 % 55.83 $ 10596 $ 105.96 $ 105.96
Total $592.87] $632.15] $668.20] $819.56]  $1,029.47]  $1,099.71]
Direct Material $426.88 $465.98 $490.68 $573.11 $781.04 $851.28
Direct Labor (incl. benefits) $36.45 $36.64 $37.91 $42.18 $44.16 $44.16
Overhead (incl. benefits) $80.82 $80.82 $83.78 $98.31 $98.31 $98.31
Full Cost (no freight-out) $544.15 $583.44 $612.37 $713.60 $923.51 $993.75
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Characterisics of Split Air Conditioner Sample - Compressor Type
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Characteristics of Split Air Conditioner Samples - Refrigerant

Management
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Characteristics of Split Air Conditioner Samples - Tube Rifling
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Characteristics of Split Air Conditioner Samples - Indoor Fan Control
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Characteristics of Split Air Conditioner Samples - Fans
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Characteristics of Split Air Conditioner Samples - Capacity and
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Characteristics of Split Air Conditioner Samples - Cabinet Volume
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Characteristics of Split Air Conditioner Samples - Fin Density
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Characteristics of Split Air Conditioner Samples -
Tube Rows and Face Area
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Characteristics of Split Heat Pump Samples - TXV
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Characteristics of Split Heat Pump Samples - Refrigerant Management
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Characteristics of Split Heat Pump Samples - Tube Rifling
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Characteristics of Split Heat Pump Samples - Fan Control
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Characteristics of Split Heat Pump Samples - Fans
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Characteristics of Split Heat Pump Samples - Capacity and Charge
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Characteristics of Split Heat Pump Samples - Weight
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Characteristics of Split Heat Pump Samples - Cabinet Volume
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Characteristics of Split Heat Pump Samples - Fin Density
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Characteristics of Split Heat Pump Samples - Tube Rows and Face
Areas
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Characterisics of Packaged Air Conditioner Samples -
Compressor Type
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Characteristics of Packaged Air Conditioner Samples - TXV
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Characteristics of Packaged Air Conditioner Samples -
Refrigerant Management
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Characteristics of Split Air Conditioner Samples - Tube Rifling
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Characteristics of Packaged Air Conditioner Samples - Fan Control
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Characteristics of Packaged Air Conditioner Samples - Fans
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Characteristics of Packaged Air Conditioner Samples - Weight
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Characteristics of Packaged Air Conditioner Samples - Volume
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Characteristics of Packaged Air Conditioner Samples - Fin Density
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Characteristics of Packaged Air Conditioner Samples - Coils
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Characterisics of Packaged Heat Pump Samples - Compressor Type
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Characteristics of Packaged Heat Pump Samples - TXV

100%

80%

60%

[0}
o
c
2
=
[
O
O 0%
20%
0%
10 11 12
Efficiency Level (SEER)
Figure B.35
Characteristics of Packaged Heat Pump Samples -
Refrigerant Management
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Characteristics of Packaged Heat Pump Samples - Tube Rifling
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Characteristics of Packaged Heat Pump Samples - Fan Control
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Characteristics of Packaged Heat Pump - Fans
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Characteristics of Packaged Heat Pump Samples - Capacity and
Charge
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Characteristics of Packaged Heat Pump Samples - Weight
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Characteristics of Packaged Heat Pump - Fin Density
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Characteristics of Packaged Heat Pump Samples - Coils
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